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ZKHQDSSOLHGPDJQHWLF ILHOG LV DOLJQHGDORQJ WKHGLUHFWLRQRI'3&V)XUWKHUPRUH'3&VKDYHEHHQ
HDVLO\ LQWURGXFHGDVQDQRURGV IRUPHG WKURXJKVHOIDVVHPEOHGVWDFNVRI%D02 0 =U6QHWF LQWR
5(%&2ILOPVLQUHFHQW\HDUV>@7KHIOX[SLQQLQJSURSHUWLHVRI'3&VDUHH[WUHPHO\DIIHFWHGE\WKH
PRUSKRORJLHV VXFK DV WKH OHQJWK GLDPHWHU GHQVLW\ DQG DOLJQHG GLUHFWLRQV >@ DQG WR WKDW HQG
FRQWUROOLQJ RIPRUSKRORJLHV RI QDQRURGV KDV EHHQ DOVR DFWLYHO\ H[DPLQHG WKURXJK YDU\LQJ WKH JURZWK














ZKLFK LVRQHRIFUXFLDOSUREOHPV IRU WKHDSSOLFDWLRQVRIFRDWHGFRQGXFWRUV+HUH LW LVH[SHFWHG WKDW WKH
LQWURGXFWLRQRI&'VDORQJWKHPLGGLUHFWLRQRIFURVVHG&'VFRQWULEXWHVWRDVVLVWWKHVSOD\HIIHFWDQGWKH
PRUHUHGXFWLRQRIWKHDQLVRWURS\RI-F
,Q WKLVZRUNZHVWXG\ WKH LQIOXHQFHRIPXOWLSOHDQJOHG&'VRQ IOX[SLQQLQJSURSHUWLHVZKHUH WKUHH
FRQWUROOHG VSOD\ FRQILJXUDWLRQV RI &'V ZHUH LQVWDOOHG E\ KHDY\LRQ LUUDGLDWLRQ LQ <%&2 WKLQ ILOPV D
SDUDOOHOFRQILJXUDWLRQRI&'VWZRELPRGDOVSOD\FRQILJXUDWLRQVDQGDWULPRGDORQH
([SHULPHQWDO
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ILWWHGE\ WKH IROORZLQJ UHODWLRQ-F a%D7KHYDOXHVRID DUH OLVWHG LQ7DEOH)RU WKHSDUDOOHORU WKH
ELPRGDO FRQILJXUDWLRQVD YDOXHV DUH aZKHUHDV WKRVH IRU DVJURZQ<%&2 ILOPV E\3/' DUH
a>@7KHORZYDOXHRIDLVFRQQHFWHGWRYHU\VWURQJSLQQLQJV\VWHPVXFKDVFRUUHODWHGSLQQLQJ
,WVKRXOGEHQRWHGWKDWYHU\ORZYDOXHRID DUHREWDLQHGIRUWKHWULPRGDOFRQILJXUDWLRQ6XFKORZ
YDOXH RI D KDV EHHQ REVHUYHG IRU %D=U2 QDQRURG FRQWDLQHG <%&2 ILOPV JURZQ DW GLIIHUHQW ODVHU
UHSHWLWLRQUDWHV>@
,Q KLJKHU PDJQHWLF ILHOGV DERYH %I WKH UHGXFWLRQV RI -F ZLWK LQFUHDVLQJ PDJQHWLF ILHOG DUH PRUH
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DGYDQWDJH WRSUHYHQW WKH IOX[ FUHHSEXW DOVR D GLVDGYDQWDJH WR LQFUHDVH WKH HODVWLF HQHUJ\RI IOX[ OLQHV
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WKHDQJXODUGHSHQGHQFHVRI-FDQGQYDOXHIRU% 7DVVKRZQLQ)LJ7KHLUUDGLDWHGVDPSOHVH[FHSW
IRU %L VKRZ D SHDN RI ERWK -F DQG QYDOXH FHQWHUHG DURXQG T   q % __ FD[LV VXJJHVWLQJ WKDW










LVPRUH SURPLQHQW LQ WKLV ZRUN GXH WR WKH VSOD\ SODQH RI &'V SDUDOOHO WR WKH /RUHQW] IRUFH GLUHFWLRQ
OHDGLQJ WR WKHUHGXFWLRQRI WKHQYDOXHDURXQGT q'HWDLOHGGLVFXVVLRQDERXW WKHSHDNEHKDYLRUV IRU
GLIIHUHQWFURVVLQJDQJOHVLQWKHELPRGDOFRQILJXUDWLRQZLOOEHUHSRUWHGHOVHZKHUH
2I WKUHH FRQWUROOHG VSOD\ FRQILJXUDWLRQVRI&'V WKH WULPRGDO RQH LV SDUWLFXODUO\ LQWHUHVWLQJEHFDXVH
ERWK -F DQG QYDOXH RI 7U H[KLELW D VLQJOH EURDG SHDN LQ FRQWUDVW ZLWK %L DQG WKH H[FHOOHQW
SHUIRUPDQFH RYHU WKH HQWLUH DQJXODU UDQJH DW%    7 )RU WKH WULPRGDO FRQILJXUDWLRQ WKHUH DUHPRUH
FKRLFHVWRHIIHFWLYHO\SLQWKHIOX[OLQHVLQDQ\GLUHFWLRQRIDSSOLHGPDJQHWLFILHOGRQHSDUDOOHOIDPLO\RI






5HFHQWO\ WKH HIIHFW RI YDULRXV FRPELQDWLRQV RI K\EULG DUWLILFLDO 3&V VXFK DV FRUUHODWHG 3&V DQG
XQFRUUHODWHGRQHVRQIOX[SLQQLQJKDVEHHQUHSRUWHG>@)RUWKHWULPRGDOFRQILJXUDWLRQRI&'VLQ
WKLV ZRUN LW LV VXJJHVWHG WKDW HDFK RI WKUHH SDUDOOHO IDPLOLHV RI &'V SOD\V D GLIIHUHQW UROH LQ WKH IOX[
SLQQLQJLHRQHSDUDOOHOIDPLO\RI&'VDOLJQHGDURXQGWKHGLUHFWLRQRIDSSOLHGPDJQHWLFILHOGGLUHFWO\SLQ
WKHIOX[OLQHVZKLOHWKHRWKHUWZRIDPLOLHVRI&'VDFWDVWKHDVVLVW3&V7KLVPLJKWEHDOVRDNLQGRIWKH
FRPELQDWLRQ HIIHFWV RI K\EULG DUWLILFLDO 3&V UDWKHU WKDQ D VLPSOH VXP RI SLQQLQJ IRUFHV RI WKH WKUHH
SDUDOOHO&'IDPLOLHV$IXUWKHUXQGHUVWDQGLQJRIWKLVHIIHFWZLOOUHTXLUHIXWXUHZRUN
&RQFOXVLRQV
7KH LQIOXHQFHRIPXOWLSOHDQJOHG&'VRQ IOX[SLQQLQJSURSHUWLHVZHUHVWXGLHGXVLQJ WKUHHFRQWUROOHG
VSOD\ FRQILJXUDWLRQV RI &'V LQVWDOOHG E\ KHDY\LRQ LUUDGLDWLRQV 7KH -F IRU WKH WULPRGDO VSOD\
FRQILJXUDWLRQLVKLJKHUWKDQWKRVHRIDQ\RWKHUFRQILJXUDWLRQIRUDOOPDJQHWLFILHOGV,QSDUWLFXODUWKHQ
YDOXH IRU WKH WULPRGDO VSOD\ FRQILJXUDWLRQ LV UHPDUNDEO\HQKDQFHGDQGH[KLELWVD VKRXOGHUEHKDYLRU IRU
ORZHU PDJQHWLF ILHOGV EHORZ %I )RU HDFK FRQWUROOHG VSOD\ FRQILJXUDWLRQ RI &'V WKH FKDUDFWHULVWLF
EHKDYLRUVRIWKHDQJXODUGHSHQGHQFHVRI-FDQGQYDOXHZHUHREVHUYHGWKHWULPRGDOVSOD\FRQILJXUDWLRQRI
&'VFDXVHGVLQJOHEURDGSHDNVRI-F DQGQYDOXHDURXQG% __FD[LVZKHUHDV WKH-F DQGQYDOXH IRU WKH
ELPRGDO VSOD\ FRQVLVWLQJ RI FURVVHG &'V DW rq DUH QRW HQKDQFHG VR PXFK HYHQ IRU WKH LUUDGLDWHG
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